IOPS

reada I0PS, no 1sync

60000

50000 A

40000 A

30000 A

20000 -

10000 -

1 2 3 4 5 6 7 8 9 10
Iteration

Ceph RBD (unencrypted), mean=42.3 klIOPS/s

CephFS (unencrypted), mean=44.5 kIOPS/s

Ceph RBD (encrypted), mean=36.3 kIOPS/s

CephFS (encrypted), mean=36.3 kIOPS/s

Longhorn, mean=11.3 kIOPS/s

Gluster, mean=23.0 kIOPS/s

IR/




IOPS

20000

write IOPS, no 1sync

17500 -

15000 -

12500 -

10000 -

7500 -

5000 -

2500 -

1 2 3 4 5 6 7 8 9 10

Iteration
—8— Ceph RBD (unencrypted) / no fsync, mean=9.5 kIOPS/s
—¥— CephFS (unencrypted) / no fsync, mean=10.0 kIOPS/s
—A— Ceph RBD (encrypted) / no fsync, mean=6.3 klIOPS/s
—<&— CephFS (encrypted) / no fsync, mean=6.0 kIOPS/s
—»— Longhorn / no fsync, mean=6.0 kIOPS/s
—— Gluster / no fsync, mean=2.6 klIOPS/s




IOPS

20000

write IOPS, fsync=1

17500 A

15000 A

12500 -

10000 A

7500 A

5000 { ¢—¢—q—¢—¢—¢—F———<—

2500 -

Phee

2 3 4 5 6 7

0 4
(]
=
o

Iteration

Ceph RBD (unencrypted) / fsync=1, mean=305.2 IOPS/s
CephFS (unencrypted) / fsync=1, mean=8.8 kIOPS/s
Ceph RBD (encrypted) / fsync=1, mean=225.0 IOPS/s
CephFS (encrypted) / fsync=1, mean=5.0 kIOPS/s
Longhorn / fsync=1, mean=391.6 IOPS/s
Gluster / fsync=1, mean=531.9 IOPS/s




KB/s

le6

read Bandwidth, no fsync

3.0

2.5 A

2.0 A

1.0 A

0.5 A

F‘P\p\’/b\p

0.0

4 5 6 7 8
Iteration

Ceph RBD (unencrypted), mean=1.6 GB/s
CephFS (unencrypted), mean=1.6 GB/s
Ceph RBD (encrypted), mean=1.4 GB/s
CephFS (encrypted), mean=1.4 GB/s
Longhorn, mean=295.5 MB/s
Gluster, mean=976.5 MB/s

9

10




write Bandwidth, no 1sync

600000

500000 A

400000 +

300000 A

KB/s

200000 +

100000 -

1 2 3 4 5 6 7 8 9 10

Iteration
Ceph RBD (unencrypted) / no fsync, mean=503.2 MB/s
CephFS (unencrypted) / no fsync, mean=512.8 MB/s
Ceph RBD (encrypted) / no fsync, mean=310.5 MB/s
CephFS (encrypted) / no fsync, mean=278.5 MB/s
Longhorn / no fsync, mean=111.2 MB/s
Gluster / no fsync, mean=133.6 MB/s

T4t+¢




write Bandwidth, tfsync=1

600000
500000 A
400000 A
Q W
m 300000 A
%%
200000 A
100000 -
0 = > e ———— ¢ > > -
1 3 4 5 6 7 8 9 10
Iteration
—8— Ceph RBD (unencrypted) / fsync=1, mean=35.6 MB/s
—¥— CephFS (unencrypted) / fsync=1, mean=452.1 MB/s
—&— Ceph RBD (encrypted) / fsync=1, mean=22.8 MB/s
—<&— CephFS (encrypted) / fsync=1, mean=291.7 MB/s

Longhorn / fsync=1, mean=30.0 MB/s
Gluster / fsync=1, mean=43.5 MB/s




IOPS

read 10PS, 5torageClass Gluster
30000

25000 -
20000 A
15000 A

10000 A

5000 -

0 T T T T T T T T T T
1 2 3 4 5 6 7 8 9 10

Iteration

—@— Gluster, mean=23.0 kIOPS/s



IOPS

4000

write IOPS, 5StorageClass Gluster

3500 A

3000 A

2500 A

2000 A

1500 A

1000 ~

500 A

1 2 3 4 5 6 7 8 9 10
Iteration

—8— no fsync, mean=2.6 kIOPS/s

—¥— fsync=1, mean=531.9 IOPS/s

—Ah— fsync=32, mean=2.3 kIOPS/s
fsync=128, mean=2.5 kIOPS/s




le6

read Bandwidth, StorageClass Gluster

2.00

1.75 A

1.50 A

0.50 A1

0.25 -

0.00

3 4 5 6 7 8
Iteration

—®— Gluster, mean=976.5 MB/s

10




KB/s

write Bandwidth, StorageClass Gluster

200000

175000 -

150000 -

125000 -

100000 -

75000 A

50000 -

25000 -

O T T T T T T T T
5 6 7

Iteration

—8— no fsync, mean=133.6 MB/s

—¥— fsync=1, mean=43.5 MB/s

—A— fsync=32, mean=122.7 MB/s
fsync=128, mean=128.0 MB/s



IOPS

60000 read 10PS, StorageClass Ceph RBD (unencrypted)

50000 A
40000 A .\\./0/‘\._.’0—0/.
30000 -
20000 -

10000 -

0 I ! ) T T T T

Iteration

—@— Ceph RBD (unencrypted), mean=42.3 klIOPS/s



IOPS

write IOPS, 5S5torageClass Ceph RBD (unencrypted)

20000
17500 A
15000
12500 A
10000 1 .,.\.\‘/.\‘/O\‘/.___.
7500 A
5000 A
— sy —h—————p——&———
2500 A
ol—F¥ ¥ v 3 ¥ ¥ ¥ ¥
1 2 3 4 5 6 7 8 9 10
Iteration

—8— no fsync, mean=9.5 kIOPS/s

—¥— fsync=1, mean=305.2 IOPS/s

—&— fsync=32, mean=3.6 kIOPS/s
fsync=128, mean=6.1 kIOPS/s




1ed€ad Bandwidth, StorageClass Ceph RBD (unencrypted)

2.00

1.75 A

50 ./.\’—.\’—*H——Q/\

0.50 A1

0.25 -

1 2 3 4 5 6 7 8 9 10
Iteration

0.00

—8— Ceph RBD (unencrypted), mean=1.6 GB/s



write Bandwidth, StorageClass Ceph RBD (unencrypted)

600000
500000 ./\/\Q_M
400000 A
® —— ———_, ——, .
m 300000 A
v
200000 A
100000 A
—v ¥ §y ¥ ¥ ¥ ¥ —¥%—%
O T T T T T T T T T T
1 2 3 4 5 6 7 8 9 10
Iteration

—8— no fsync, mean=503.2 MB/s

—¥— fsync=1, mean=35.6 MB/s

—A&— fsync=32, mean=320.3 MB/s
fsync=128, mean=419.8 MB/s



IOPS

60000 read I0PS, StorageClass CephrkS (unencrypted)

o .__./H\,/”/\'_.
40000 +
30000 -

20000 A

10000 -

0 I ! ' T T T T T T T

Iteration

—8— CephFS (unencrypted), mean=44.5 kIOPS/s



IOPS

write IOPS, S5torageClass CephFS (unencrypted)

20000

17500 -

15000 -

12500 -

10000 -

7500 A

5000 -

2500 -

T T T T T T T

1 2 3 4 5 6 7 8 9 10

Iteration

—8— no fsync, mean=10.0 kIOPS/s
—¥— fsync=1, mean=8.8 kIOPS/s
—A— fsync=32, mean=10.0 kIOPS/s
—— fsync=128, mean=10.2 kIOPS/s




KB/s

1e6 read Bandwidth, StorageClass CephFS (unencrypted)

3.0

2.5 A

2.0 A

1.5

1.0 A

0.5 A

0.0

1 2 3 4 5 6 7 8 9 10

Iteration

—@— CephFS (unencrypted), mean=1.6 GB/s




write Bandwidth, StorageClass CephrS (unencrypted)

600000

500000 A

400000 +

300000 -

KB/s

200000 +

100000 -

0 T T T T T T T
1 2 3 4 5 6 7 8 9 10

Iteration

—8— no fsync, mean=512.8 MB/s
—¥— fsync=1, mean=452.1 MB/s
—A— fsync=32, mean=489.5 MB/s
—— fsync=128, mean=504.0 MB/s



IOPS

20000

read 10PS5, StorageClass Longhorn

17500 -

15000 -

12500 A

10000 A

7500 A

5000 A

2500 -

1 2 3 4 5 6 7 8 9 10
Iteration

—8— Longhorn, mean=11.3 kIOPS/s




IOPS

9000

write IOPS, 5torageClass Longhorn

8000 -

7000 -

6000 -

5000 -

4000 A

3000 A

2000 A

1000 A

A___*_*\‘/A—A\‘/‘——‘——‘

—

1 2

¥y ¥ e ¥ 5 ¥

3 4 5 6 7 8
Iteration

—8— no fsync, mean=6.0 kIOPS/s

—¥— fsync=1, mean=391.6 IOPS/s

—Ah— fsync=32, mean=3.0 kIOPS/s
fsync=128, mean=3.9 kIOPS/s

9

10




KB/s

400000

read Banawidth, StorageClass Longhorn

350000 A

300000 A

250000 A

200000 A

150000 -

100000 -

50000 -

3 4 5 6 7 8
Iteration

—8— Longhorn, mean=295.5 MB/s

10




KB/s

write Bandwidth, StorageClass Longhorn

200000

175000 -

150000 -

125000 -

100000 -

75000 A

50000 -

25000 -

[V ,/'\/_\\,/.//
‘\/\A—A\/ N o —a

1 2 3 4 5 6 7 8 9 10
Iteration

—8— no fsync, mean=111.2 MB/s

—¥— fsync=1, mean=30.0 MB/s

—A— fsync=32, mean=88.1 MB/s
fsync=128, mean=105.0 MB/s




IOPS

read 10PS, StorageClass CephrS (encrypted)

50000

. W

30000

20000

10000

0 T T T T T T T T T T
1 2 3 4 5 6 7 8 9 10
Iteration

—@— CephFS (encrypted), mean=36.3 kIOPS/s



IOPS

9000

write I0PS, StorageClass CepnhkS (encrypted)

8000 -

7000 -

6000 -

5000 -

4000 A

3000 -

2000 -

1000 A

T T T T T T

1 2 3 4 5 6 7 8 9 10

Iteration

—8— no fsync, mean=6.0 kIOPS/s
—¥— fsync=1, mean=5.0 kIOPS/s
—A&— fsync=32, mean=4.7 kIOPS/s
—— fsync=128, mean=4.2 kIOPS/s




le6

read Bandwidth, StorageClass CephFS (encrypted)

2.00

1.75 A

1.50 A

0.50 A1

0.25 -

0.00

2 3 4 5 6 7 8 9
Iteration

—8— CephFS (encrypted), mean=1.4 GB/s

10




KB/s

write Bandwidth, StorageClass CephrS (encrypted)

500000

400000 A

300000 A

200000 A

100000 -

O T T T T T T T T T T
1 2 3 4 5 6 7 8 9 10

Iteration

—8— no fsync, mean=278.5 MB/s

—¥— fsync=1, mean=291.7 MB/s

—A— fsync=32, mean=299.2 MB/s
fsync=128, mean=305.9 MB/s



IOPS

50000

read 10PS, S5torageClass Ceph RBD (encrypted)

40000 A

30000 -

20000 -

10000 -

2 3 4 5 6 7 8 9
Iteration

—8— Ceph RBD (encrypted), mean=36.3 kIOPS/s

10




IOPS

9000

write IOPS, StorageClass Ceph RBD (encryptedq)

8000 -

7000 -

6000 -

5000 -

4000 A

3000 A

2000 A

1000 A

W

W —¥ V- W v-———Y% v
2 5 6 7 8 9 10
Iteration

w_
I

—8— no fsync, mean=6.3 kIOPS/s

—¥— fsync=1, mean=225.0 IOPS/s

—A— fsync=32, mean=2.2 kIOPS/s
fsync=128, mean=3.3 kIOPS/s




1e6 read Bandwidth, StorageClass Ceph RBD (encrypted)

2.00

1.75 A

1.50 A

0.50 A1

0.25 -

0.00

1 2 3 4 5 6 7 8 9
Iteration

—8— Ceph RBD (encrypted), mean=1.4 GB/s

10




KB/s

write Bandwidth, StorageClass Ceph RBD (encrypted)

500000

400000 A

300000 -

200000 A

100000 A
— V— V¥ v

0 T T T T T T T T T T
1 2 3 4 5 6 7 8 9 10
Iteration

—8— no fsync, mean=310.5 MB/s

—¥— fsync=1, mean=22.8 MB/s

—A&— fsync=32, mean=203.5 MB/s
fsync=128, mean=226.6 MB/s




